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Planetary Surface Discharges

e Campins and Krider (1989): experiments
simulating lo in Jupiter’s radiation belt
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Estimating Dielectric Breakdown

Breakdown (solid = plasma) at 10° - 10’ V/m
(Green and Frederickson, 2006; Sorenson et al.,

2000)

— Field needed to accelerate free electron within
dielectric to ionization energy in one mfp

Fluence needed for breakdown: 101° — 10!
charged particles/cm? (Frederickson et al., 1992)

lgnore other currents

Dielectric constant for regolith: 2 (Olhoeft and
Strangway, 1975)
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Regolith’s Conductivity (Olhoeft et al.,

o = 6x10°2 e%9237T mho/m
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Single Layer Model
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Single Layer Model

* Symmetric dissipation current density

Electric
field
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Double Layer Model

* Non-overlapping proton layer and electron layer

No electric field

... 8 & &



Double Layer Model

* Discharging = no electric field
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Halloween Storms

—— ACE Electrons (0.038-0.315 MeV)
—— ACE Protons (0.047-4.75 MeV)

Year 2003




Halloween Storms: E__ =9.2x10°V/m

- ACE Electrons (0.038-0.315 MeV)
—— ACE Protons (0.047-4.75 MeV)
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Bastille Day: E

=1.3x107 V/m

—— ACE Electrons (0.038-0.315 MeV)
—— ACE Protons (0.047-4.75 MeV)
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Conclusions

* Galactic cosmic rays J—
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Nov. 2001 Event: Max E=1.6e/ V m

—ACE Electrons (0.038-0. 315 MeV)
| =——ACE Protons (0.047-4.75 MeV)
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Nov. 2001 Event: Max E =1.2e7 V/m

- ACE Electrons (0.038-0.315 MeV)
—— ACE Protons (0.047-4.75 MeV)
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Halloween Storms: E__ = 5x10°V/m

- ACE Electrons (0.038-0.315 MeV)
—— ACE Protons (0.047-4.75 MeV)
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Bastille Day: E__ =10’ V/m

—— ACE Electrons (0.038-0.315 MeV)|

- ACE Protons (0.047-4.75 MeV)
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